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The effect of intelligent management interventions in intensive 
care units to reduce false alarms: An integrative review

Frequent false alarms from medical devices in 
Intensive Care Units (ICUs) can lead to alarm fatigue 
among nurses, potentially causing delays in patient 
monitoring and increasing the risk of adverse events. 

With advances in medical device technologies, the 
volume of alarm data in ICUs is growing, providing a 
basis for using internet technologies to improve alarm 
management. While intelligent alarm management 
interventions are being explored, there is no guideline 
or consensus that any intervention can consistently 
reduce alarm overload. 

Therefore, effective strategies to manage alarms, 
reduce unnecessary alarms, alleviate nurse fatigue, 
and improve response times to critical alarms are 
urgently needed to enhance ICU care quality.

• The aim of this integrative review is to 
systematically evaluate the effectiveness of 
intelligent management interventions designed to 
reduce false alarms in ICUs. 

• Specifically, the study focuses on how these 
interventions impact the total number and duration 
of alarms, improve nurses' response times to 
critical alarms, and enhance the overall safety and 
quality of patient care. 

• By synthesizing existing research evidence, this 
review aims to identify the most effective 
strategies for intelligent alarm management to help 
hospitals better manage alarm challenges in ICUs​.

To achieve the study’s objectives, a systematic search was conducted across six electronic databases: PubMed, EMBASE, CINAHL, OVID, Cochrane 
Library, and Scopus. The search included studies published from the inception of each database to December 2022, focusing on intelligent 

management of clinical alarms. The inclusion criteria covered various study types such as randomized controlled trials, quasi-experimental studies, 
and observational studies. These studies employed diverse interventions, including advanced algorithms, artificial intelligence tools, and nurse 

training programs to reduce false alarms in ICUs. The quality of all included studies was rigorously evaluated using the Joanna Briggs Institute-Meta-
Analysis of Statistics, Assessment, and Review Instrument (JBI-MAStARI) to ensure the validity and reliability of their findings​
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Seven studies met the inclusion criteria, encompassing a variety of study designs including randomized 
controlled trials, pre/post-intervention designs, and observational studies. The Flow diagram for selection 
of studies is shown in Figure 1.

The seven studies included in this review show that alarm technologies have been updated and upgraded 
in recent years.  Not only that, the intelligent means of alarm management have also transitioned from 
pagers to customized software for smartphones and smartwatches developed by different research teams.

The results also showed that different interventions for intelligent management of alarms were beneficial 
in reducing the number of false alarms, the duration of alarms, the response time to important alarms for 
nurses, and the alarm fatigue levels among nurses.Positive results were found in practice after the 
application of the novel alarm management approaches.

Figrue 1 Flow diagram for selection of studies.

Intelligent management intervention may be an 
effective way to reduce false alarms. The 
application of systems or tools for the intelligent 
management of clinical alarms is urgent in 
hospitals. 

To ensure more effective patient monitoring and 
less distress for nurses, more alarm management 
approaches combined with artificial intelligence 
will be needed in the future to enable accurate 
identification of critical alarms, ensure nurses are 
responding accurately to alarms, and make a real 
difference to alarm-ridden healthcare 
environments.
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Following the framework of Whitmore and Knafl, the 
reviewers systematically searched six databases: 
PubMed, EMBASE, CINAHL, OVID, Cochrane 
Library, and Scopus, and studies included intelligent 
management of clinical alarms published in the 
English or Chinese language from the inception of 
each database to December 2022 were retrieved. 

The researchers used the PICOS framework to 
formulate the search strategy, developed keywords, 
screened literature, and assessed the studies’ quality 
using the Joanna Briggs Institute-Meta-Analysis of 
Statistics, Assessment, and Review Instrument (JBI-
MAStARI). The review was preregistered on 
PROSPERO (CRD42023411552).
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Type of alarms        
SpO2 alarm     NA-, DA-   

Heart rate alarm      NA-, DA-  
Respiratory rate alarm      NA-, DA-  

Arterial alarm      NA-, DA-  
General Alarm NA-  NA-, DA- RT-   NA-

High priority alarm     NA-, DA-   
Medium priority alarm     DA- NA-  

Solo alarm  RT-      
Parallel alarms  AI+, RT-   DA-   
Questionnaire        

Sensitivity to alarms   Per +     
Changes in patient conditions   Per + Per +    

The usefulness of alarm notification system Per +  Per + Per + Per+ Per +  
Alarm load disturbs workflow      Per-  

Ignore alarms in an urgent situation      Per-  
Nuisance alarms disrupt patient care       Per -

Workload  Per -      
Perform different tasks        

Important problems with patients’ status and 
care delivery    RT-    

Triage unfiltered alarms    RT-   

Table 1 The intervention used in the studies included.

Table 2 Effects of intelligent management in included studies.

Notes: AI = accuracy of identification. DA = duration of alarms. NA = number of alarms. Per = perception. RT = response time

Notes: AACN = American Association of Critical-Care Nurses. ECRI = Emergency Care Research Institute. JCAHO = Joint Commission on Accreditation of 
Healthcare Organizations


